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Introduction
Burkitt’s (non-Hodgkin’s) lymphoma is a tumour of B
lymphoblasts that can arise from any location within the
body. The most common manifestation of non-Hodg-
kin’s lymphoma is enlargement of cervical or other
lymph nodes [1, 2]. An extranodal origin occurs in
10–34% of cases, but is unusual at initial presentation.
Untreated patients have a poor prognosis and usually
die with widespread organ and lymph node metastases.
Burkitt’s lymphoma is known to be uncommon in North
America and Europe, and is seen in children with an
average age of 11.5 years [2]. Primary CNS manifesta-
tions are rare in children, and neuro-ophthalmological
abnormalities are even rarer [1, 2]. This report describes
a 12-year-old boy with Burkitt’s lymphoma who initially
presented with a cavernous sinus syndrome. Tumour
work-up revealed additional lymphoma within the
mediastinum.
Case report
A 12-year-old boy was referred to our hospital with incomplete
right ophthalmoplegia consisting of oculomotor nerve palsy and
exophthalmos. Symptoms had begun 10 days earlier with
headache, nausea and vomiting. Previous medical history was
unremarkable. CT and MRI of the brain demonstrated a homo-
geneously enhancing mass in the right cavernous sinus extending
into the orbital apex (Fig. 1). Bone marrow aspiration biopsy dis-
closed lymphoma. Additional tumour work-up disclosed large
mediastinal tumour masses (Fig. 2). Abdominal US was normal.
Mediastinoscopic tumour biopsy revealed Burkitt’s lymphoma.
Serum Epstein-Barr virus (EBV) antibody titres were positive.
Cytogenetic analysis of the tumour cells detected an abnormal
clone that contained a t(8;14) translocation typical for B-cell
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Abstract We report a 12-year-old
boy who presented with incomplete
right ophthalmoplegia, exophthal-
mos and headache. Initial CT and
MRI revealed a mass in the right
cavernous sinus. During tumour
work-up, CT identiﬁed additional
tumour within the mediastinum.
Biopsy of the mediastinal lesion
identiﬁed Burkitt’s lymphoma. We
report on this case because radiolo-
gists and clinicians should be alerted
to identify sites of primary Burkitt’s
lymphoma outside of the central
nervous system if clinical symptoms
indicate, or imaging shows, CNS
lesions. Primary CNS involvement
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non-Hodgkin’s lymphoma. A secondary event was observed that
resulted in partial gain of 1q and partial loss of 16p. Gain of 1q is a
common secondary event in B non-Hodgkin lymphoma.
Treatment was initiated with high-dose IV and intrathecal
chemotherapy according to the NHL-BFM-1995 protocol. Follow-
up imaging showed near complete resolution of the lymphoma
masses within the right cavernous sinus and the mediastinum
within 2 weeks of chemotherapy. Bone marrow aspiration biopsy
was also negative for tumour cells. Clinically, the oculomotor nerve
palsy and exophthalmos regressed slightly.
After two additional blocks of chemotherapy, left oculomotor
nerve palsy occurred. Imaging showed new tumour within the left
cavernous sinus (Fig. 3), as well as mediastinal tumour relapse.
Bone marrow aspiration cytology conﬁrmed tumour relapse. In
addition, progressive hepatomegaly developed due to tumour
inﬁltration. A ﬁnal attempt with anti-CD20 antibodies (rituximab)
could not prevent further tumour progression. The boy died of
progressive liver failure within 3 months of initial diagnosis.
Discussion
Between 1958 and 1962, Burkitt described an unusual
variant of malignant lymphoma in children in sub-
Saharan Africa [2]. Over half of these children presented
with jaw tumours. Burkitt’s lymphoma is currently
known as a tumour developing from B-cells which can
arise from any location in the body. Previous studies
have suggested that recurrent malaria infection and/or
EBV infection in childhood may lead to the development
of Burkitt’s lymphoma. In the child presented here,
serological ﬁndings were positive for EBV antibodies.
Primary CNS non-Hodgkin’s lymphomas are rare.
CNS lymphomas usually result from either direct
extension from a primary lesion within the head and
neck region or from haematogenous metastases from
primary lesions outside the CNS. Cavernous sinus
involvement with neuro-ophthalmological symptoms is
even rarer. Few cases have been described in the litera-
ture [1, 2]. To our knowledge, this is the third child
reported with bilateral cavernous sinus involvement in
the literature. More importantly, our case underlines the
need to perform complete diagnostic tumour work-up if
Fig. 1 A Axial contrast-enhanced CT shows enlargement of the
right cavernous sinus. B Axial, contrast-enhanced, T1-weighted
spin-echo MRI conﬁrms the CT ﬁnding. A homogeneously
enhancing lesion is seen occupying the entire right cavernous sinus
with lateral bowing of the right cavernous sinus border
Fig. 2 Contrast-enhanced chest CT at the level of the pulmonary
trunk shows a lobulated hypodense mass signiﬁcantly compressing
the right pulmonary artery
Fig. 3 Follow-up, coronal contrast-enhanced MRI, 2 months after
start of chemotherapy shows new tumour within the left cavernous
sinus
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bone marrow aspiration in a child with a cavernous si-
nus mass suggests lymphoma. Other (primary) lym-
phoma locations should be excluded. The only leading
symptom in our child was incomplete ophthalmoplegia.
The boy did not suﬀer from any cardio-pulmonary
symptom despite the fact that the right pulmonary ar-
tery was signiﬁcantly compressed by the mediastinal
tumour mass.
The rapid course and generalization, with early tu-
mour recurrence and inﬁltration of bone marrow and
liver, despite an intensive pulsed chemotherapy, regimen
match previous reports of patients with neurological
involvement on initial presentation.
The clinical presentation of incomplete ophthalmo-
plegia with exophthalmos, known as cavernous sinus
syndrome, is due to the involvement of one or multiple
cranial nerves (III, IV, ﬁrst two divisions of V, and VI)
that are located within or along the cavernous sinus [3].
Cavernous sinus syndrome can result from multiple
neoplastic and non-neoplastic processes that can involve
the cavernous sinus. In children, rhabdomyosarcoma,
meningioma, juvenile angioﬁbroma, metastases, pitui-
tary adenoma, infectious and non-infectious cavernous
sinus thrombosis, carotid-cavernous ﬁstula, aneurysm of
the cavernous carotid artery and Tolosa-Hunt syndrome
are among the many lesions that should be excluded by
imaging and possibly biopsy [4, 5]. High-resolution MRI
is mandatory so as to exclude pathology within or along
the cavernous sinus. In most cases the imaging ﬁndings
allow characterization of the pathology [5]. If the
imaging ﬁndings are not conclusive, biopsy may be
necessary. If additional tumour is found at less critical
anatomical areas, tumour biopsy should be redirected to
these regions.
Conclusions
The cavernous sinus is rarely the primary location for
Burkitt’s lymphoma. Extensive diagnostic tumour work-
up should be performed to exclude other (primary)
lymphoma locations.
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